The aim of this study was to re-examine the teaching of geriatric dentistry in the USA dental schools, to identify curriculum content and compare the findings to previous reports.
Objectives:
The aim of this study was to re-examine the teaching of geriatric dentistry in the USA dental schools, to identify curriculum content and compare the findings to previous reports.
Methods: All dental schools in the United States were contacted via email with a questionnaire to assess the teaching of geriatric dentistry. Non-responding schools were sent a minimum of three reminder emails to complete the survey. A statistical analysis was performed. Descriptive statistics were conducted to profile the variables of interest. Bivariate analysis was performed to explore if any of the variables were related using Fisher's exact test, non-parametric Wilcoxon rank-sum test and the Kruskal-
Wallis test.
Results: Fifty-six of the 67 dental schools completed the questionnaire. Geriatric dentistry was taught in all dental schools; for 92.8%, the course was compulsory. We found that 62.5% were teaching it as an independent course, 25% as an organised series of lectures and 8.9% as occasional lectures in parts of other courses. Clinically, 84.2% have some form of compulsory education in geriatric dentistry. Public schools were marginally associated with an increased interest in expanding the geriatric dentistry curriculum (P = .078). No differences were found between these variables and school location.
Conclusions:
Geriatric dentistry is now required in 92.8% of dental schools. The teaching of traditional topics has not changed much; however, the number of gerontological topics has increased. Clinical teaching needs to be expanded, as in only 57.1% of schools was it a requirement. The ageing imperative will require research to determine the impact of teaching on services to the geriatric community.
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| INTRODUCTION
In the 1970s, it became clear that the "Baby Boomers," (persons born between 1946 and 1964), were ageing and that there was going to be a need for healthcare professionals to focus on the ageing population. 1 The term "Geriatric Dentistry" emerged due to discussions on how best to train dental students in the care of compromised older adults. 2 Initially, there were no guidelines, so geriatric dentistry education was dependent upon the particular teachers' knowledge and interest and varied from a reference to ageing in some lectures to a required course.
In response to limited educational programmes and research which identified the "New Elderly" as being better educated, more politically aware, more economically secure, as well as healthier than previous cohorts had higher health expectations and greater health seeking behaviour, as well as maintaining some teeth, a number of initiatives were developed in the late 1970s and 1980s. 3, 4 In the 1980s, national funding became available to develop curricula and clinical training programmes for faculty and graduate students. 5 These can be summarised as follows:
• HRA-Health Research Administration-Curriculum Development grants 1978-1982 (6 given)
• NIA-National Institute on Aging-Geriatric Academic Awards
1981-1989 (8 given)
• VA-Veterans Administration-Dentist Geriatric Fellowships 1982-1994 (52 dentists trained).
In 1982, a group of interested faculty from various dental schools under the egis of AADS developed the first curriculum guidelines in geriatric dentistry, which were published in the Journal of Dental Education (JDE). 6 The group defined geriatric dentistry as "that portion of the dental curriculum which deals with the special knowledge, attitudes and technical skills required in the provision of oral health care for older adults. In 1987, The Administration on Aging (AOA) in association with American Association of Dental Schools (AADS) funded a conference in Washington DC which developed a curriculum resource book in geriatric dentistry. 7 In 1989, the guidelines for geriatric dentistry were revised by the original group and were also published in JDE. 8 In 2016, GlaxoSmithKline in association with ADEA sponsored a meeting to develop a core curriculum for older adults which was published in a special supplement of the Journal of the American Dental Association and as CD which was distributed to all dental schools. 9 Curriculum development in the dental schools varied greatly and was influenced by a variety of factors such as the characteristics of the school, the interests of the faculty and incentives and barriers originating outside of the school. 10 The first survey of the content of geriatric dentistry curricula in dental schools was published by Swoope in 1978. 11 He reported that the content area taught was care of the homebound, special patient care and care of the elders. Since that report, several studies. [12] [13] [14] [15] [16] [17] [18] have been published. The most recent study was in 2013 18 and was based on searching dental school websites for information on courses being taught; the authors found that only 87% of schools had a geriatric curriculum posted online. A previous study 17 focused on patients with special needs and combined USA and Canadian data was web-based and had a low response rate of 22 (33.8%) schools; however, it was not possible to separate out the USA and Canadian schools. Therefore, it has been over 10 years since the last evaluation of geriatric teaching in dental schools occurred using a survey. Also, a number of new dental schools have emerged since the last survey. Although these previous surveys have documented a growth in geriatric dentistry in terms of didactic, clinical and extramural programmes and have listed the topics being taught, the content of the pre-doctoral curriculum has not been detailed.
The specific purpose of this paper was to re-examine and describe the current status of pre-doctoral geriatric dental education in the USA, to identify the content of the didactic curriculum and to examine the topics taught and compare the findings to previous reports. 16 The questionnaire was submitted to our Institutional Review Board (IRB) and was exempted from review by the committee that reviews, approves and monitors studies involving human subjects. The questionnaire was uploaded to the University's online survey management website, Qualtrics. Initially, the questionnaire with a hyperlink was sent to all schools by the email network of the dean for dental curricula. The associate deans were asked to complete the survey or to contact the faculty with primary responsibility for teaching geriatric dentistry and have them answer the electronic survey. After 3 weeks, the known teachers of geriatric dentistry of non-responding schools were contacted with three reminder emails to ask for help to complete the survey. For the other non-responding schools, faculty listings were examined and known colleagues were contacted to help complete the survey.
| MATERIALS AND METHODS
Generally, the topics covered included basic demographics of the schools, the role of the respondent in the geriatric programme, the format of the programme, topics covered, contact hours and whether the programme contained any clinical content as well as the sites. Funding sources were also explored. Responses were received from 56 (83.6%) of the dental schools.
| Statistical analysis
Descriptive statistics were conducted to profile the variables of interest. The dental schools were divided into four geographical regions and also identified as to being funded privately or publically.
The schools were divided by class size into large and small schools, the cut-off being 80 students per graduating class. Bivariate analysis was performed to explore if any of the variables in the study were related to dental school region, type (private vs public) or class size using Fisher's exact test, non-parametric Wilcoxon rank-sum test and the Kruskal-Wallis test.
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Of the 36 schools that responded to the question of the number of lectures taught, 30.6% taught less than 9 lectures, 44.4% had 10-15 lectures, and 25% taught more than 16 lectures. However, the majority (71.4%) taught 10-15 or more lectures on geriatric dentistry if they had a specific independent course.
The dental schools were asked who was responsible for coordinating the geriatric dentistry curriculum, and 55 (98. A total of 57.1% of schools reported that they had some form of compulsory pre-doctoral clinical education in geriatric dentistry. The departments primarily responsible for teaching geriatric dentistry were comprehensive care, followed by preventive and community dentistry, and a combination of multiple departments.
| Didactic teaching
It was reported that 92.8% of respondents taught geriatric dentistry didactic course/seminars as a compulsory course and that 62.5% were teaching it as a specific independent course, 25% as an organised series of lectures in other courses in the curriculum and 8.9% as occasional lectures as a part of clinical specialties. The majority (59%) of the respondents stated that the course was mainly taught to thirdyear students, while 19% taught it to fourth-year students and an additional 19% to second-year students.
The topics covered in the didactic lectures and seminar courses are shown in Table 1A ,B for both compulsory and elective programmes. The topics were classified similarly to how they were previously reported in the 1979 paper and the 1987 paper, that is, the topics were divided into those that were traditional and most likely to be taught in oral medicine and prosthodontic courses (n = 7) and those that were more non-traditional or gerontological (n = 16), and would not usually be included in a dental school curriculum. The five most popular topics in the compulsory curricula in 2016 were barriers to dental care (100%), socio-economic problems (98.1%), demographic distribution of elderly people (98.1%), medical problems of elderly people (96.2%) and oral and dental tissue changes associated with ageing (94.3%). Based on Fisher's exact test, we found that there was no statistically significant difference between the schools that taught these five topics in their compulsory curriculum and those that did not with regard to school location (P = .9268), type of school (P = .7068), method of presentation (P = .2171) and type of budget (P = .0874). All five topics were taught by 82.1% of the schools. The five least taught topics were as follows: restorative management of persons with depression (56.5%), restorative management of elderly people with regards to adaptation and learning (60.4%), geriatric assessment scales (64.2%), restorative management of elderly people with neurological problems (71.7%) and speech and hearing problems (73.6%). Only, 28.6% of the schools with a compulsory curriculum taught all five of these topics.
In Table 2A (iii) oral management of the functionally independent adult; (iv) oral management of the frail elderly; and (v) oral management of the homebound, institutionalised and hospitalised elderly, were also taught over the last 30 years.
| DISCUSSION
The greying of the population is a well-documented demographic change. As the "baby boomers" age, one can assume many will become dependent and have complicated medical and dental histories which will challenge their healthcare practitioners. In this study, we found that geriatric dentistry is currently being taught in all dental schools and the progression to universal inclusion as a required course can be seen in dental school surveys over the last few years (Table 3) .
Currently, for 92.8% of the schools, the course was compulsory, which is higher than the 89% reported by Levy et al in 2013. 18 Additionally, 57% were teaching it as an independent course, which is an increase from the 33% reported by Mohammad et al 16 
in 2003.
An organised series of lectures was the format for 25% of the schools.
Also, for 8.9%, geriatric dentistry was a topic which was part of other courses.
There is evidence from several studies [19] [20] [21] [22] [23] [24] [25] to show if dentists are to care for frail older adults in private practice, there is a need for hands-on clinical experiences caring for older adults at all functional levels during dental school. Most dental school prosthodontic clinics care for functionally independent older adults and a small number of frail older adults. However, only schools which have special care clinics, or extramural programmes utilising a variety of long-term care facilities, allow dental students to gain confidence in caring for frail and T A B L E 3 Inclusion of geriatric dentistry teaching into curriculum over time 16 We found that 43.6% of the directors of the geriatric programmes in this study had formal geriatric dentistry training, compared to 36% in 2003 16 .
T A B L E 4 Comparison of mean curriculum hours in geriatric courses
In evaluating the didactic curriculum over time (Table 2a, It has been reported that web-based survey development tools are cheap and data entry error is eliminated, in which the outcome results in potentially improved data quality. 27 Nevertheless, the response rate is lower than traditional survey methods and nonresponding subjects can cause significant bias and error, 28 which is one of the limitations of this study that only 56 of 67 dental schools responded to the questionnaire. It seems that many of the nonresponders were amongst the new schools; therefore, we do not know what they are teaching in geriatric dentistry. It is possible that some schools have embedded care of elderly people who are medically compromised into other courses and so may not have included it in the questionnaire.
Although we did not ask the schools to report the average amount of time spent lecturing on the various topics, this had been presented in 1985, 14 1987 29 and 1998. 15 In Table 4 , we have summarised by meantime the five most common traditional and gerodontological topics taught at the schools. In our study, we asked for total number of lectures and seminars taught and the majority (71.4%) taught 10-15 or more lectures on geriatric dentistry if they had a specific independent course. Additionally, we did ask the schools the number of credit hours as well as contact hours in geriatric dentistry that they taught; however, the responses were very varied, and only, a minority of schools responded to those questions. Therefore, we did not include this data in this paper and should be an area for further investigation. Another area of future research should be on the impact of education in geriatric dentistry in the availability of clinical care for frail and functionally dependent older adults with emphasis on those who reside in longterm care or who are homebound.
We believe as we have reported previously 10 that there are still several barriers to the expansion of geriatric teaching in dental schools and suggest that they may exist because geriatric dentistry is as follows: (i) competing for time in an overcrowded curriculum; (ii) the perception that frail and medically compromised patients are too complex to be treated by pre-doctoral dental students; (iii) that the kind of care elderly patients need is not compatible with the idealised care that is taught in a dental school; (iv) faculty do not feel comfortable supervising students caring for elderly patients who are taking multiple medications and have several medical conditions; and (v) another barrier is related to the accreditation standards, prior to 2010 the Commission on Dental Accreditation (CODA), specified requirements about care of elderly populations, but the current CODA standard 2-24 refers more generally to "special populations" and states that "graduates must be competent in assessing the treatments needs of patients with special needs." 30 The current standard therefore does not require graduates to be competent in treating frail and functionally dependent older adults.
| CONCLUSIONS
Although the curriculum in geriatric dentistry in USA dental schools is varied and differs amongst the schools, this study found that 92.8%
of dental schools now have a required course in geriatric dentistry, and 62.5% have a specific independent course, which is an increase compared to previous studies. In evaluating the traditional topics, which have been taught over the last 35 years, there has been little change except for "Restorative management of elderly people using modification of standard techniques" which seems to have increased over time. There has been a gradual increase over time in a number of gerodontological topics covered in the curriculum, with the greatest increase in "Restorative management of persons with Alzheimer's disease and other dementias".
The treatment of frail and functionally dependent older adults by dental students is still very limited and needs to be expanded, as only, 57.1% of schools reported that they had some form of compulsory pre-doctoral clinical education in geriatric dentistry. The ageing imperative of the USA population will require dentists to care for these older adults complex needs. Therefore, research will be needed to examine the impact of teaching geriatric dentistry on the clinical care of frail older adults in the community and homebound functionally dependent older adults as well as those in long-term care facilities.
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